Abstract: Large-scale rural labor transfer is considered an important means of promoting urbanization and poverty alleviation; however, it has been difficult to fully reveal the complexity of mountain labor transfer using traditional theory. In this study, macrostatistics and microsurvey data were employed to conduct an empirical analysis of rural labor transfer in Xichang, highlighting the regional features of rural labor transfer in the southwest mountainous areas of China. The results show that the employment structure of rural labor is dominated by agriculture; however, its proportion is decreasing annually. The development of secondary and tertiary industries significantly contributes to the non-agricultural employment of rural laborers, who transfer mainly to the building, industry, and consumption fields-especially consumption, which has the greatest ability to absorb surplus rural labor. Migration of the population and farmers' per capita net income promotes rural labor transfer, while the amount of rural labor, the urbanization rate in townships, agricultural development, and the topography have lagged effects on the process. This study argues that rural labor transfer in the mountains has regionality, multi-pattern, and gradient features; therefore, the promotion of rural labor transfer should consider local urbanization and poverty alleviation in such a manner that aligns with the local natural and socioeconomic conditions of the mountainous areas.
Introduction
Rural labor transfer occurs through two processes; the transfer of industry and geographic transfer. This process includes a transfer from agricultural to non-agricultural employment, as well as a transfer of rural to urban-based labor [1] . The result of these processes is growth of the non-agricultural population and an increased rate of urbanization. The amount of agriculture employment is reduced, while employment in secondary and tertiary industries increases [2] . These two processes almost always accompany each other and occur at the same time. However, the rural labor force prefers employment transfer first and then moves to urban areas, where it has abundant employment opportunities in secondary and tertiary industries because of the spatial imbalance of employment [3] . Further, urbanization, industrial, and agricultural development affect the size and speed of rural labor transfers and urban absorption capacity regarding rural surplus labor [4, 5] .
Using analytical methods, scholars have indicated that adjustment in the industrial structure encourages employment transfer from agricultural rural labor to non-agricultural rural labor, and that labor transfer promotes the optimization of the industrial structure [6] [7] [8] . Although this conclusion aligns with the current rapid urbanization in China, China's rural labor transfer is more complex than that of other smaller developing countries due to considerable regional differences in urbanization and the country's enormous number of rural laborers. Therefore, there is considerable heterogeneity in the development of secondary and tertiary industries and the absorptive capacity and efficiency of rural labor among regions [2] . However, the scale differences in rural labor have not received much scholarly attention. The transfer pattern of the rural labor is diverse when workers decide to transfer, such as working part-time in a town, or transferring to a county, city, or regional metropolis [9, 10] . In addition, rural labor transfer is not only a single flow because the outflow areas might also be inflow areas. In particular, research on the complexity of rural labor transfer in small areas has been rare. To summarize, these inferences indicate that the local and regional features of rural labor transfer should be emphasized [11] .
Numerous studies have focused on labor transfer decision-making motivation and its relationship with industrial structure and economic development [2, 12] , confirming that the income gap, availability of public services, and the cultural environment are the main factors that draw rural labor. Rural labor transfer could significantly promote the upgrading of the industrial structure, contribute to increasing farmers' income, and stimulate social consumption, thus contributing to economic growth [13] . However, some studies have found that growth in rural transfer is not linear, with local urbanization and adjustment in the regional industrial structure likely to slow the rate of transfer. A study based on the Andes in Ecuador found that transferring rural support to hometowns to help individuals to develop small agricultural businesses through remittances reduced the possibility that the transfer of surplus labor would continue [12] . Furthermore, research on a northern Indian village found that local urbanization increased the number of short-term round-trip transfers between rural and urban areas, but this type of labor transfer is incomplete, random, and temporary [14] . Not only does labor transfer occur between net inflow areas and net outflow areas, but also other types of rural labor fills the gaps in the employment market when local rural laborers transfer to faraway urban areas [15] . Thus, regional transfer trends and the employment patterns of rural labor are very complex. As classical theory has many limitations when considering small regions or mountainous areas, studies on the regional characteristics of rural labor transfer produce more realistic results. In addition, there are few studies that have combined macro statistical data and micro questionnaire data to comprehensively interpret the transfer trends and the mechanisms driving rural labor [8, 11, 16, 17] .
Based on the discussed analyses, this paper focuses on the following research issues. What are the features of rural labor transfer in mountainous area? Are the features of labor transfer in small areas consistent with those in large-scale studies? If not, why do these differences arise? What is the scientific significance of these differences in guiding poverty alleviation and new-type urbanization? Therefore, the purposes of this paper are: (1) to analyze the rural labor transfer features in mountainous regions and the cultural differences considering Xichang in China as an example; and (2) to understand the effects and adaptation strategies of regional urbanization and industrial restructuring regarding mountainous rural labor transfer. It is expected that the findings from this study will help to promote urbanization and poverty alleviation.
Data and Method

Case Study Description
Xichang, which is in China's southwest mountainous area, is the political, economic, cultural, and tourist center of the Liangshan Yi Autonomous Prefecture (Figure 1 ). Its location is 101 • 46 ~102 • 25 E, 27 • 32 ~28 • 10 S, and the Anning River flows through it. The average altitude in Xichang is approximately 2160 m, and the mountainous region accounts for 83.6% of the total area, while the Sustainability 2019, 11, 1522 3 of 15 flat valley accounts for only 16.4%. Xichang is in a tropical plateau monsoon climate zone, and it experiences hot and rainy periods resulting in highly developed agricultural production in the Anning River valley. Xichang is divided into 6 urban districts and 37 rural townships, and it had a registered population of 663.1 thousand in 2016, of whom 23.80% were minority nationalities (i.e., Yi, Hui, Tibetan, etc.). Xichang's transfer ratio of rural labor was only 23.08% in 2016, and there is still a large segment of the rural surplus labor force that urgently needs to transfer, especially from the poverty-stricken rural mountains. Meanwhile, because it has pleasant sunshine and is a lakeside city, Xichang has become a popular spot for real estate and tourism investment over the past decade. In addition, Xichang has become the second base of Panzhihua Steel Group (PSG), driving the rapid development of the manufacturing, building, and transportation industries. With a large rural labor force, varied topography, rapid economic development, and being the center city of the Panxi zone, Xichang represents an excellent study area for examining the features of rural labor transfer in mountainous areas.
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Conceptual Framework
In this study, the data on the number of rural laborers engaged in non-agriculture were obtained by subtracting the rural labor force engaged in agriculture from the total rural labor force. Thus, this part of rural labor represents non-agricultural rural labor in towns or outside towns, and those who are outside towns were deemed to embody the true sense of rural labor transfer [18] . It was discovered in field surveys that non-agricultural rural labor is engaged in some specific industries, e.g., government officials, doctors, artisans, etc., accounting for only a small proportion of all rural laborers in townships. The employment of these laborers is relatively fixed over time, so its influence on the transfer of rural labor is negligible. Therefore, this study assumes that the total number of rural laborers engaged in non-agriculture labor represents the transfer scale of rural labor in the townships; it is the scale of surplus rural labor, and the proportion of transferred rural labor compared with that of the total numbers of rural laborers that is considered the transfer ratio of the township.
The analytical framework of the paper is organized as follows. First, this study analyzes the 
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Data Sources
The data in this study includes statistical and questionnaire data. Statistical data were obtained from the Xichang Statistical Yearbook (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , and include statistical indicators by township as follows: Household registered population; Non-agricultural registered population; Registered population moving into Xichang from Sichuan province; Registered population moving into Xichang from other provinces; Registered population moving out to Sichuan province; Registered population moving out to other provinces; The amount of rural labor; The amount of rural laborers engaged in agriculture; The per capita net income of farmers; and Crop sown areas, as well as the production value and rural labor employment data of agriculture, industry, building, transportation, consumption, and other industries. Questionnaire data were obtained from structured and semi-structured interviews with farmers conducted by the research group in Xichang from October 3 to 7, 2016. Farmer household labor transfer scale, employment, arable land, and other relevant information were recorded. The villages under investigation were selected using stratified sampling, considering the distance to city, terrain, and ethnicity. In total, 116 questionnaires were randomly distributed in 7 towns in peri-urban areas, suburban areas, and the mountains (Figure 1) . A total of 110 valid questionnaires were collected ( Table 1 ). The questionnaire effective response rate was 94.83%. 
Methods
Global Moran's I Global Moran's I was used to detect the spatial agglomeration of the population distribution of Xichang, as shown in Formula (2) [19] :
where Z i is the deviation factor between the element i and its mean X i − X , W i,j is the spatial weight between i and j, n is the total number of elements, and S 0 is the aggregation of all the spatial weight
. I > 0 represents spatial concentration, I < 0 represents spatial dispersion, and I = 0 represents the spatial random. 
Results
Spatial Distributions and Changes in the Population of Xichang
In 2016 in Xichang, the total registered population was 663,100 people. The permanent resident population was 775,000 people, the floating population reached 111,900, accounting for 14.44% of the permanent resident population, and the urbanization rate was 57.57%. (Figure 2 ). The total increase in the floating population of Xichang was 47,300 over 10 years with an average annual growth rate of 7.32%. Figure 2 shows that the registered population growth was steady from 2006-2016, but the resident population rapidly grew over the period of 2009-2011 because of the return of rural migrant workers from eastern cities, tourism development in Xichang, and immigrants from the hydropower project. These findings illustrate that changes in the population of Xichang were not simply the result of natural growth but of urbanization, rural labor transfer, and other causes. tourism development in Xichang, and immigrants from the hydropower project. These findings illustrate that changes in the population of Xichang were not simply the result of natural growth but of urbanization, rural labor transfer, and other causes. (Table 2) , and the results showed that the spatial distribution of the population indicated an agglomeration trend in Xichang, where overall, the degree of concentration increased from 2006-2016. In terms of the townships, the most significant growth areas were downtown areas and along both sides of the Anning River; in particular, its increase in population was also significantly greater than that of the valley area. In summary, while the total population and the floating population increased, the spatial distribution of the population also showed agglomeration trends flowing towards urban areas. (Table 2) , and the results showed that the spatial distribution of the population indicated an agglomeration trend in Xichang, where overall, the degree of concentration increased from 2006-2016. In terms of the townships, the most significant growth areas were downtown areas and along both sides of the Anning River; in particular, its increase in population was also significantly greater than that of the valley area. In summary, while the total population and the floating population increased, the spatial distribution of the population also showed agglomeration trends flowing towards urban areas. Sustainability 2019, 11, x FOR PEER REVIEW 6 of 15 
Changes in the Employment Structure of Rural Labor
Xichang, with a GDP of 45.72 billion yuan, which increased by 6.30%, is the center of the Panxi Economic Area. The contributions of primary, secondary, and tertiary industry to GDP are 9.41%, 49.48%, and 41.11%, respectively. In terms of change trends, the share of agriculture decreased yearly from 15.68% to 9. 
Xichang, with a GDP of 45.72 billion yuan, which increased by 6.30%, is the center of the Panxi Economic Area. The contributions of primary, secondary, and tertiary industry to GDP are 9.41%, 49.48%, and 41.11%, respectively. In terms of change trends, the share of agriculture decreased yearly from 15.68% to 9.74% from 2006-2016, representing a decrease of 36.67%. Other services and consumption services underwent different degrees of decline, while the proportion of transportation, building, and industry increased significantly ( Figure 4 ). After the Wenchuan earthquake in 2008, the central government invested heavily in rebuilding and upgrading the infrastructure in the western mountainous areas of Sichuan to repair the damage caused by the earthquake, leading to a rapid increase in investment in the transportation industry. While the industrial sector in Xichang suffered minor damage from the quake and recovered quickly in 2009, it leads to an increase in transportation and an opposite decrease in the industrial sector in 2008. In summary, between 2006 and 2016, the proportion of secondary industry increased by 6.83%, while agriculture experienced a decline of 5.95%. The service sector decreased slightly by 0.88%. These results show that Xichang is undergoing a process of transition from an agriculture-based economy to an industrial-based economy; industry and building have played increasingly important roles in promoting the economic development of Xichang.
In 2006, there were 237,200 rural laborers. This number increased to 261,500 by 2016, representing an increase of 10.26%. In terms of the employment structure of rural labor, agriculture has been the preferred choice, although its proportion declined from 81.68% in 2006 to 76.67% in 2016, representing a decrease of 6.13% ( Figure 5 ). At the same time, the proportion of rural laborers engaged in consumption and building has increased significantly. In particular, consumption experienced a growth of 57.41%, indicating the engagement of rural labor in wholesale and retail trade, as well as accommodation and catering, which have increased considerably. Although the proportion of rural laborers engaged in industry and the transportation sector has also increased, its growth rate was lower than that of the consumption fields and building. All of these findings inferred that most recent rural laborers transferred to non-agriculture, namely, transferring to the secondary and tertiary industries, representative of the employment trend for the past 10 years.
central government invested heavily in rebuilding and upgrading the infrastructure in the western mountainous areas of Sichuan to repair the damage caused by the earthquake, leading to a rapid increase in investment in the transportation industry. While the industrial sector in Xichang suffered minor damage from the quake and recovered quickly in 2009, it leads to an increase in transportation and an opposite decrease in the industrial sector in 2008. In summary, between 2006 and 2016, the proportion of secondary industry increased by 6.83%, while agriculture experienced a decline of 5.95%. The service sector decreased slightly by 0.88%. These results show that Xichang is undergoing a process of transition from an agriculture-based economy to an industrial-based economy; industry and building have played increasingly important roles in promoting the economic development of Xichang. In 2006, there were 237,200 rural laborers. This number increased to 261,500 by 2016, representing an increase of 10.26%. In terms of the employment structure of rural labor, agriculture has been the preferred choice, although its proportion declined from 81.68% in 2006 to 76.67% in 2016, representing a decrease of 6.13% ( Figure 5 ). At the same time, the proportion of rural laborers engaged in consumption and building has increased significantly. In particular, consumption experienced a growth of 57.41%, indicating the engagement of rural labor in wholesale and retail trade, as well as accommodation and catering, which have increased considerably. Although the proportion of rural laborers engaged in industry and the transportation sector has also increased, its growth rate was lower than that of the consumption fields and building. All of these findings inferred that most recent rural laborers transferred to non-agriculture, namely, transferring to the secondary and tertiary industries, representative of the employment trend for the past 10 years. The ratios of the agriculture, industry, building, transportation, consumption, and other services to GDP were calculated; these ratios are represented by Agr/GDP, Ind/GDP, Bui/GDP, Tran/GDP, Con/GDP, and Oth/GDP, respectively. The ratio of these fields to the total number of rural laborers is represented by Agr_labor, Ind_labor, Bui_labor, Tran_labor, Con_labor, and Oth_labor, respectively. Regression analysis indicates that there is a linear relationship between the industrial structure (x) and the rural labor employment structure (y), and the results show that the proportions of agriculture, industry, building, and consumption in the industrial structure significantly correspond with their employment proportions (p < 0.05) (Figure 6 ), while those of the transportation and other services are weak. Agr/GDP with Agr_labor have a significantly positive correlation (p < 0.01). This result shows that for each 1% decrease in the ratio of agriculture to the GDP, there was a 1.5053% transfer to nonagriculture employment among rural laborers, indicating that the decline in the proportion of agriculture in the industrial structure increased rural labor transfer to non-agricultural industries.
Although Ind/GDP and Bui/GDP gradually increased, the attracted rural labor decreased annually. In contrast, the share of the consumption in GDP rapidly decreased yearly, while the gross and increase in attracted rural labor were more than industry and building (Figures 4-6) , so their absorptive efficiency of surplus rural labor was the highest. The absorption efficiency of building for rural surplus labor was higher than that of industry. Women accounted for 57.45% of the added surplus rural labor force; the proportion of women in the total rural labor force increased from 48.15% to 49.01% from 2006-2016. Although there were fewer woman than men, the women's growth rate was significantly higher than that for men. Moreover, the additional rural laborers who engaged in consumption accounted for 64.21% of all of the added rural surplus labor, while those that chose building accounted for only 24.29%. Therefore, it can be inferred that more rural female laborers were more likely to choose consumption and men chose building. In short, the relative weakening of The ratios of the agriculture, industry, building, transportation, consumption, and other services to GDP were calculated; these ratios are represented by Agr/GDP, Ind/GDP, Bui/GDP, Tran/GDP, Con/GDP, and Oth/GDP, respectively. The ratio of these fields to the total number of rural laborers is represented by Agr_labor, Ind_labor, Bui_labor, Tran_labor, Con_labor, and Oth_labor, respectively. Regression analysis indicates that there is a linear relationship between the industrial structure (x) and the rural labor employment structure (y), and the results show that the proportions of agriculture, industry, building, and consumption in the industrial structure significantly correspond with their employment proportions (p < 0.05) (Figure 6 ), while those of the transportation and other services are weak. Agr/GDP with Agr_labor have a significantly positive correlation (p < 0.01). This result shows that for each 1% decrease in the ratio of agriculture to the GDP, there was a 1.5053% transfer to non-agriculture employment among rural laborers, indicating that the decline in the proportion of agriculture in the industrial structure increased rural labor transfer to non-agricultural industries.
Although Ind/GDP and Bui/GDP gradually increased, the attracted rural labor decreased annually. In contrast, the share of the consumption in GDP rapidly decreased yearly, while the gross and increase in attracted rural labor were more than industry and building (Figures 4-6) , so their absorptive efficiency of surplus rural labor was the highest. The absorption efficiency of building for rural surplus labor was higher than that of industry. Women accounted for 57.45% of the added surplus rural labor force; the proportion of women in the total rural labor force increased from 48.15% to 49.01% from 2006-2016. Although there were fewer woman than men, the women's growth rate was significantly higher than that for men. Moreover, the additional rural laborers who engaged in consumption accounted for 64.21% of all of the added rural surplus labor, while those that chose building accounted for only 24.29%. Therefore, it can be inferred that more rural female laborers were more likely to choose consumption and men chose building. In short, the relative weakening of agriculture and the relative growth of the secondary and tertiary industries represent the push and pull power of rural labor transfer, and it is proven that the change in the industrial structure promoted the transformation of the employment structure of rural labor. agriculture and the relative growth of the secondary and tertiary industries represent the push and pull power of rural labor transfer, and it is proven that the change in the industrial structure promoted the transformation of the employment structure of rural labor.
. Figure 6 . The relationship between the industrial share of GDP and the employment structure of rural labor. Figure 7 shows that the ratio for the spatial pattern and rural labor transfer in 2016 and the rural labor in the Anning River valley are similar to the pattern of population density in Xichang ( Figure  3b ). The amount of rural labor in the western and southeast mountainous areas is relatively small, especially in Yinchang township, which has a rural labor population of only 1414 people, representing 9.07% of Xingsheng, and it is the township with the most rural labor. The townships with the highest rural labor transfer ratio are in the surrounding urban areas (i.e., Gaojian, Hainan, Taihe, Xiaomiao, Madao, etc.), indicating that urbanization can promote rural labor transfer. Among these townships, another common feature is the relatively small number of rural laborers (i.e., Madao, Hainan, etc.), while townships with more rural laborers have a lower transfer ratio than the other townships (i.e., Yuehua, Lizhou, etc.).
Changes in the Spatial Patterns of Rural Labor Transfer
Compared with the changing trend in the rural labor transfer ratios of towns from 2006-2016, almost all of the townships increased by varying degrees, except for Xixi, which decreased by 12.91%. The most significant growth occurred in the Qionghai Lake basin (i.e., Gaojian, Hainan, etc.), indicating Figure 6 . The relationship between the industrial share of GDP and the employment structure of rural labor. Figure 7 shows that the ratio for the spatial pattern and rural labor transfer in 2016 and the rural labor in the Anning River valley are similar to the pattern of population density in Xichang (Figure 3b ). The amount of rural labor in the western and southeast mountainous areas is relatively small, especially in Yinchang township, which has a rural labor population of only 1414 people, representing 9.07% of Xingsheng, and it is the township with the most rural labor. The townships with the highest rural labor transfer ratio are in the surrounding urban areas (i.e., Gaojian, Hainan, Taihe, Xiaomiao, Madao, etc.), indicating that urbanization can promote rural labor transfer. Among these townships, another common feature is the relatively small number of rural laborers (i.e., Madao, Hainan, etc.), while townships with more rural laborers have a lower transfer ratio than the other townships (i.e., Yuehua, Lizhou, etc.).
areas. That is, the thrust of the transfer in valley townships that had relatively developed agriculture and had more rural laborers was weaker than that of towns that had relatively underdeveloped agriculture and had mountainous terrain, which may indicate that the development of agriculture affects the transfer of rural surplus labor. However, there are exceptions in the Yi ethnic habitat (i.e., Yinchang, Baima, Ma'anshan). Although there was less rural labor, the transfer ratio and its growth rate were low. 
Factors Affecting the Transfer of Rural Labor
This study uses the Ratio of rural labor transfer as the dependent variable (y), and Number of rural laborers (x1), Urbanization rate in township (x2), Crop acreage (x3), Registered population emigration rate (x4), Registered population immigration rate (x5), Per capita net income of farmers (x6), and Topographic relief (x7) as independent variables. The panel data include 37 townships from 2006 to 2016. The results of multiple linear regression are shown in Table 3 , R 2 = 0.836 (F = 235.802, p < 0.01) indicates that the results are significant. We find that x1, x2, x3, x5, x6, and x7 have significant effects (p < 0.10) on the Ratio of rural labor transfer, especially x1, x6, and x7 (p < 0.01). In addition, x4, x5, and x6 are driving factors, while x1, x2, x3, and x7 are hindering factors.
The results show that compared to townships with fewer rural laborers, townships with a large rural labor force in the river valley have agriculture that is relatively developed (Figure 7) , and their agriculture departments can provide sufficient employment opportunities and expectant incomes for rural labor, thus reducing the ratio of rural labor transfer. Similarly, a larger scale of crop acreage indicates that there is great agriculture potential and the towns make good profits, so they can also better absorb rural labor, causing the willingness of rural laborers to transfer to non-agriculture to decrease. The higher the urbanization rate in townships is, the less rural surplus labor there is and the more off-farm employment opportunities there are, so local urbanization in townships can reduce the rural labor transfer to outside the townships, such as to metropolitan areas. Moreover, the demand for urbanization regarding agriculture increases the profits and efficiency of agricultural production and reduces the transfer willingness of rural surplus labor. However, the significance of Urbanization rate in township is inferior to Number of rural laborers and Crop acreage (absolute value coefficient and significance) ( Table 3 ). The natural resources and geographical conditions of the townships with greater topographic relief are more difficult, and they are the main habitats of the Yi ethnic group. The field survey showed that due to the barriers of traffic, education, and language and issues regarding employment, rural mountain laborers rarely transfer outside these areas. If they must transfer because of livelihood, they are more likely to move to the valley township to find agricultural employment rather than off-farm employment. This transformation is temporary and Compared with the changing trend in the rural labor transfer ratios of towns from 2006-2016, almost all of the townships increased by varying degrees, except for Xixi, which decreased by 12.91%. The most significant growth occurred in the Qionghai Lake basin (i.e., Gaojian, Hainan, etc.), indicating that these towns were affected by the urbanization of Xichang. From 2006 to 2016, the rural labor transfer ratio of the river valley, which had more laborers, was lower than that of the non-valley areas. That is, the thrust of the transfer in valley townships that had relatively developed agriculture and had more rural laborers was weaker than that of towns that had relatively underdeveloped agriculture and had mountainous terrain, which may indicate that the development of agriculture affects the transfer of rural surplus labor. However, there are exceptions in the Yi ethnic habitat (i.e., Yinchang, Baima, Ma'anshan). Although there was less rural labor, the transfer ratio and its growth rate were low.
This study uses the Ratio of rural labor transfer as the dependent variable (y), and Number of rural laborers (x1), Urbanization rate in township (x2), Crop acreage (x3), Registered population emigration rate (x4), Registered population immigration rate (x5), Per capita net income of farmers (x6), and Topographic relief (x7) as independent variables. The panel data include 37 townships from 2006 to 2016. The results of multiple linear regression are shown in Table 3 , R 2 = 0.836 (F = 235.802, p < 0.01) indicates that the results are significant. We find that x1, x2, x3, x5, x6, and x7 have significant effects (p < 0.10) on the Ratio of rural labor transfer, especially x1, x6, and x7 (p < 0.01). In addition, x4, x5, and x6 are driving factors, while x1, x2, x3, and x7 are hindering factors. The results show that compared to townships with fewer rural laborers, townships with a large rural labor force in the river valley have agriculture that is relatively developed (Figure 7) , and their agriculture departments can provide sufficient employment opportunities and expectant incomes for rural labor, thus reducing the ratio of rural labor transfer. Similarly, a larger scale of crop acreage indicates that there is great agriculture potential and the towns make good profits, so they can also better absorb rural labor, causing the willingness of rural laborers to transfer to non-agriculture to decrease. The higher the urbanization rate in townships is, the less rural surplus labor there is and the more off-farm employment opportunities there are, so local urbanization in townships can reduce the rural labor transfer to outside the townships, such as to metropolitan areas. Moreover, the demand for urbanization regarding agriculture increases the profits and efficiency of agricultural production and reduces the transfer willingness of rural surplus labor. However, the significance of Urbanization rate in township is inferior to Number of rural laborers and Crop acreage (absolute value coefficient and significance) ( Table 3 ). The natural resources and geographical conditions of the townships with greater topographic relief are more difficult, and they are the main habitats of the Yi ethnic group. The field survey showed that due to the barriers of traffic, education, and language and issues regarding employment, rural mountain laborers rarely transfer outside these areas. If they must transfer because of livelihood, they are more likely to move to the valley township to find agricultural employment rather than off-farm employment. This transformation is temporary and unsustainable, and it also reflects the difficulty and peculiarity of the mountainous ethnic minorities in rural labor transfer.
The Per capita net income of farmers directly reflects the wealth of rural labor. According to Lewis' dual structure theory, the marginal revenue of non-agriculture is higher than that of agriculture due to urbanization, so higher incomes will further stimulate rural labor transfer to non-agriculture and more laborers will refuse to return to agriculture. Registered population immigration (x5) and emigration rates (x4) reflect the scale of population migration, but the latter's influences are not significant. Compared to population emigration, registered population immigration better promotes the transfer of rural surplus labor to other areas. Since 2009, most poor migrants have moved to rural areas and were allocated arable land and housing because of the hydropower station building in Xichang, which was how a major part of the registered population moved into the townships, and formed a base of competition for jobs with local rural labor, resulting in the original rural surplus labor transferring to non-agriculture employment. Currently, in the social context of China, registered population emigration and transfer hukou occur primarily due to education, systematic employment, or marriage. It is difficult for rural laborers to move their agriculture hukou to the city without housing or systematic work in urban areas, so registered population emigration has a weak impact on rural labor transfer.
Microempirical Analysis of Rural Labor Transfer
The results of the survey questionnaire show that there is transferred labor in 81.00% of 110 surveyed rural households; 1, 2, 3, or more laborer transfers in each household accounted for 25.00%, 37.50%, and 18.75%, respectively (Figure 8 ). In addition, we found that 6.25% of the part-time households do not have transferred labor in the survey, but the main home laborers have 3 or 4 months of work experience in non-agriculture near the towns when it is the quiet season (seasonal or short-term transfer). The remaining 12.00% of the households without transferred labor are full-time farmers. Of the rural laborers who have transferred, 46.43% transferred to the building field, 20.31% to industry, 32.14% to consumption, and the remaining 0.12% to other fields. Among these workers, 64.29% are male rural laborers, 100% of the laborers who transferred to building are male, and 62.50% of laborers who transferred to industry are male. Women account for 77.78% of the laborers who transferred to consumption. Furthermore, we found that households with no transferred labor have 0.36 ha of arable land on average, while households with transferred labor have 0. The survey data indicate that 42.86% of the total rural laborers and 81.00% of surveyed households select non-agriculture employment. There is a clear employment structure; that is, rural labor generally transfers to the building, industrial, and consumption sectors, and male rural labor prefer the building and industrial sectors, while women prefer the consumption sector. Further, it is proved that gender differences can affect the differentiation of the employment structure of rural labor. Men are the pioneers of transferred rural labor because of their adventurous and physical advantages. However, within the development of the tertiary industry (i.e., consumption), women are also employed in non-agriculture, along with transferred male laborers, thereby promoting family transfer and urbanization or citizenization.
Regarding this context in Section 3.2, we find that the employment structure of rural labor gradually transitions from being primarily agriculture-based to off-farm employment step by step, and now it is in the phase of transitioning from being agriculture-based to including both agriculture and non-agriculture, indicating a change from an agricultural society to an industrial society, which is an important reason for the short-term and round-trip transfer of rural labor in China today. In particular, transferred farmers have not completely abandoned agriculture, but its scale will gradually decrease with the expansion of transfer [3, 20] . This relationship can be understood in two aspects; first, rural households must transfer to non-agriculture due to less originally owned arable land; and second, rural households are unable to continue farming their original farmland because of a large number of transferred laborers and have to rent or give farmland to others.
Discussion
Regionality of Rural Labor Transfer
At the global or national scale, rural labor transfer is in line with classical theory. However, in regions or smaller areas, the regional features and cultural differences of rural labor transfer are more significant. The case study of Xichang shows that agricultural development, urbanization in townships, and the terrain slow rural labor transfer, but the results differ from results based on largescale study areas [21] . However, many studies have proved that the drivers of rural labor transfer include the urban-rural income gap, public services, and the cultural context, among others. There is no denying that high revenue is the initial motivation for most rural laborers. That is, employment transfer is prioritized over regional transfer, especially in China, which is a developing country undergoing rapid urbanization [22] . If workers' income is less than or not significantly greater than their original incomes, then their transfer behavior is pointless [23] . Therefore, if the existing employment opportunities and income levels in rural areas or townships can meet their income expectations in the townships, the proportion and willingness of rural laborers' transfer will be reduced [3] . The survey data indicate that 42.86% of the total rural laborers and 81.00% of surveyed households select non-agriculture employment. There is a clear employment structure; that is, rural labor generally transfers to the building, industrial, and consumption sectors, and male rural labor prefer the building and industrial sectors, while women prefer the consumption sector. Further, it is proved that gender differences can affect the differentiation of the employment structure of rural labor. Men are the pioneers of transferred rural labor because of their adventurous and physical advantages. However, within the development of the tertiary industry (i.e., consumption), women are also employed in non-agriculture, along with transferred male laborers, thereby promoting family transfer and urbanization or citizenization.
Discussion
Regionality of Rural Labor Transfer
At the global or national scale, rural labor transfer is in line with classical theory. However, in regions or smaller areas, the regional features and cultural differences of rural labor transfer are more significant. The case study of Xichang shows that agricultural development, urbanization in townships, and the terrain slow rural labor transfer, but the results differ from results based on large-scale study areas [21] . However, many studies have proved that the drivers of rural labor transfer include the urban-rural income gap, public services, and the cultural context, among others. There is no denying that high revenue is the initial motivation for most rural laborers. That is, employment transfer is prioritized over regional transfer, especially in China, which is a developing country undergoing rapid urbanization [22] . If workers' income is less than or not significantly greater than their original incomes, then their transfer behavior is pointless [23] . Therefore, if the existing employment opportunities and income levels in rural areas or townships can meet their income expectations in the townships, the proportion and willingness of rural laborers' transfer will be reduced [3] .
The above inferences can be compared and discussed with the study of the Ecuadorian Andes [12] . Migrant remittances support smallholder agricultural development in mountain areas, thereby reducing the willingness of rural laborers to transfer. The same phenomenon often occurs in Xichang ( Figure 9) ; the initial transferred rural labor significantly increases the incomes of rural households to improve living standards, and increases agricultural investment. By purchasing agricultural machinery, increasing amounts of chemical fertilizer, and expansion of arable land, the remaining laborers' willingness to transfer is greatly reduced [11, 17, 24] . Although farming production has expanded, it does not necessarily require laborers who have transferred to urban areas to return to their hometown (occasionally), but more so it is mountainous rural surplus labor (e.g., Yi ethnic rural labor) (Figure 9) . Therefore, the transfer proportion of rural surplus labor is limited in the mountains. In short, small-scale studies have shown that the galvanizing impact of the initial labor transfer on the subsequent continued labor transfer is not as significant as in the large-scale studies. The above inferences can be compared and discussed with the study of the Ecuadorian Andes [12] . Migrant remittances support smallholder agricultural development in mountain areas, thereby reducing the willingness of rural laborers to transfer. The same phenomenon often occurs in Xichang ( Figure 9) ; the initial transferred rural labor significantly increases the incomes of rural households to improve living standards, and increases agricultural investment. By purchasing agricultural machinery, increasing amounts of chemical fertilizer, and expansion of arable land, the remaining laborers' willingness to transfer is greatly reduced [11, 17, 24] . Although farming production has expanded, it does not necessarily require laborers who have transferred to urban areas to return to their hometown (occasionally), but more so it is mountainous rural surplus labor (e.g., Yi ethnic rural labor) (Figure 9) . Therefore, the transfer proportion of rural surplus labor is limited in the mountains. In short, small-scale studies have shown that the galvanizing impact of the initial labor transfer on the subsequent continued labor transfer is not as significant as in the large-scale studies. 
Multi-Pattern of Rural Labor Transfer
Most rural households (81.25%) send some local laborers (mainly young) to transfer to nonagricultural employment, while the remaining laborers remain in agriculture (Figure 8 ). There are differences in the scale of rural labor transfer; these differences are reflected in the short-term (seasonality) and round-trip transfers of rural laborers, but this phenomenon is not only common in China but also in India [14, 15] , Nicaragua, and Peru, in addition to other developing countries [25] . Studies have argued that lower urbanization cannot provide an adequate number of off-farm jobs and expected income for rural labor, so the laborers who stay in agriculture guarantee their families' livelihoods. Facing underemployment, flexible labor markets, uncultured labor skills, and a dearth of public services and social security, the opportunity costs and risks faced by transferring laborers are enormous when they completely abandon agricultural production, and transfer to uncertain offfarm job markets. Thus, short-term, round-trip, or seasonal transfer (part-time rural households) of rural labor have become their best choice (Figure 8 ) [1, 26] .
The influences of topography on rural labor transfer are more complicated ( Figure 9) . By comparing the mountainous regions, the plains, and the hilly rural areas, one study found that early migrant remittances promoted agricultural production only in the plains and hilly rural areas, and not in the mountains [21] . Household incomes of farmers in the mountains were difficult to increase through labor transfer; rural labor transfer was more likely to result in poverty and an excessive reduction in labor. The migrant remittance in the mountainous areas did not increase investment in agriculture, so the mountainous agriculture was less attractive to local laborers than that in the plains areas, thus, these laborers were more likely to transfer. However, this conclusion is obviously substandard, possibly because the study was carried out at the inter-provincial level. This study in Xichang finds that although the transfer scale and proportion of rural labor in mountainous areas are lower than those in river valley townships, their growth rates were faster than those in river valley towns from 2006-2016 (Figure 7) . Field research has found that barren and limited arable land and poverty do not affect large-scale labor transfer from mountains as we expected. Instead, the 
Most rural households (81.25%) send some local laborers (mainly young) to transfer to non-agricultural employment, while the remaining laborers remain in agriculture (Figure 8 ). There are differences in the scale of rural labor transfer; these differences are reflected in the short-term (seasonality) and round-trip transfers of rural laborers, but this phenomenon is not only common in China but also in India [14, 15] , Nicaragua, and Peru, in addition to other developing countries [25] . Studies have argued that lower urbanization cannot provide an adequate number of off-farm jobs and expected income for rural labor, so the laborers who stay in agriculture guarantee their families' livelihoods. Facing underemployment, flexible labor markets, uncultured labor skills, and a dearth of public services and social security, the opportunity costs and risks faced by transferring laborers are enormous when they completely abandon agricultural production, and transfer to uncertain off-farm job markets. Thus, short-term, round-trip, or seasonal transfer (part-time rural households) of rural labor have become their best choice (Figure 8 ) [1, 26] .
The influences of topography on rural labor transfer are more complicated ( Figure 9 ). By comparing the mountainous regions, the plains, and the hilly rural areas, one study found that early migrant remittances promoted agricultural production only in the plains and hilly rural areas, and not in the mountains [21] . Household incomes of farmers in the mountains were difficult to increase through labor transfer; rural labor transfer was more likely to result in poverty and an excessive reduction in labor. The migrant remittance in the mountainous areas did not increase investment in agriculture, so the mountainous agriculture was less attractive to local laborers than that in the plains areas, thus, these laborers were more likely to transfer. However, this conclusion is obviously substandard, possibly because the study was carried out at the inter-provincial level. This study in Xichang finds that although the transfer scale and proportion of rural labor in mountainous areas are lower than those in river valley townships, their growth rates were faster than those in river valley towns from 2006-2016 ( Figure 7) . Field research has found that barren and limited arable land and poverty do not affect large-scale labor transfer from mountains as we expected. Instead, the reclamation of farmland increases family laborers or transfers to river valley towns for temporary agricultural jobs. The rural surplus labor in the mountains has transferred mainly to become hired labor in river valley towns (Figure 9 ), but this temporary, flexible transfer is far from a large-scale rural labor transfer, which can result from urbanization and industrialization.
Gradient Transfer of Rural Labor
The negative impact of topography on rural labor transfer explains the hindrance of geographical context, reflected in the obstruction of traffic, education, labor skills, and misinformation. Therefore, the proportion and scale of rural labor transfer in the river valley are higher than that in the mountains and higher in areas with improvement of household incomes [1, 21] . This paper argues that rural labor transfer is a gradient and progressive process among different occupations and regions ( Figure 9 ) [27] [28] [29] . In addition to physical fitness, these laborers' education, labor skills, and social relationships are greatly required for the transfer of rural labor, and these qualities are progressively cultivated, so rural laborers must gradually adapt to the transition from agriculture to non-agricultural employment. This transition shows that rural laborers prefer closer transfer destinations in the initial period and jobs that are similar to their initial jobs. In addition, the transfer pattern has also been impacted by this transition process. In the initial period, rural laborers prefer close and short-term transfers and then prefer farther and longer-term or even permanent transfers in later periods, with a more optimized and advanced employment structure [28] . Rural laborers in the mountains transfer to large-scale agricultural production in the river valley in the initial stage, where the costs and risks are lower ( Figure 9 ). Compared to the river valley, the quality, informatization, and psychological preparation of mountainous rural laborers are small and cannot complete large-scale transfers. However, mountainous regions gradually release rural surplus labor with the development of urbanization and industrialization.
Conclusions
Integrated with statistical data and survey data, this paper explains the characteristics of rural labor transfer in the southwest mountainous areas of China. The main findings are as follows. (1) The agricultural employment proportion of rural labor decreased, while secondary and tertiary industries increased yearly during the period of 2006-2016, of which the absorbing efficiency to rural labor of the consumption field is highest. (2) In off-farm employment, male rural laborers prefer the building sector, while female laborers prefer the consumption field. (3) The proportion and scale of rural labor transfer in the river valley are higher than those in the mountains, while the growth rate is lower than that in the mountains. (4) The number of rural laborers, the urbanization rate in townships, crop acreage, and topography reduce rural labor transfer, while registered population emigration and farmers' income promote rural labor transfer.
Rural labor transfer can be considered as the re-optimization of urbanization and industrialization regarding local labor resources; these impacts are the results of geographical dispersion, resulting in the gradient transfer of rural labor. The diversity and multiscale nature of geographical areas results in regionality and multi-patterns of rural labor transfer. Therefore, regionality, multi-pattern, and gradient features form the features and cultural differences of the mountain area's rural labor transfer, resulting in the differences between large-scale and small-scale studies of rural labor transfer. The regional features and cultural differences have profound impacts on the geographical landscape of rural labor in different geomorphic regions, and these differences affect not only agriculture, transportation, information availability, the availability of public service, and other aspects, but also psychological preparation, social relations, and the temperaments of different ethnicities. Thus, the local natural and socioeconomic conditions should be considered in guiding poverty alleviation and new-type urbanization. However, due to limited data and workloads, our study failed to select a larger research 
